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Research Expertise

Atmospheric Chemistry and Transport: analysis, simulation, and context

e Simulation and statistical analysis of trace gases and aerosols, with a view
encompassing planetary environmental and biogeochmical relevance.

* Close examination and critique of models using observational evidence.

e Ozone, carbon monoxide, basic atmospheric N, S, and X chemistry, biomass burning.
 Conceptual advances in boundary layer and free tropospheric transport as they
interact with chemical transformation; numerical parameterization of processes
controlling transformation from surface through regional to the intercontinental scale.
e Special emphasis on tropical and subtropical processes.

* Application and validation of satellite data for ozone, carbon monoxide, aerosols.

Education
Colorado State University Ph.D. 1982 Atmospheric Science
University of Washington MS. 1976 Atmospheric Sciences
Rice University B.A. 1969 Math (Chemical Physics)

Dissertation: Remote tropospheric SO,: Cloud transport of reactive sulfur emissions, with
Paul J. Crutzen, Nobel Prize winner, at the Max-Planck -Institut fiir Chemie

Professional Experience

NASA Ames Research Center (1990-1999) Researcher, Atmospheric Chemist

- Leader of a small research group. Focus: the study of source, chemical, and transport
processes where they clearly require improvement in global simulations. Basic
technique: reconcile detailed, situation-specific studies of emissions and observed
chemical composition (from aircraft and satellites), and deposition, and so to check
the closure of chemical and particulate budgets. We use NASA'’s Finite Volume
General Circulation Model and our own flexible, 0-,1-,2-, or 3-dimensional models for
synoptic-to-global transport and transformation for idealized or highly experiment-




specific analyses. We are collaborating with other centers including Goddard Space
Flight Center, University of Sdo Paulo, University of Virginia, University of North
Carolina, Harvard, and others. Strong connections with those studying land use,
biomass burning, surface deposition of trace species, and gaseous emissions from
soils, plants, and combustion, as they compose the great global biogeochemical
cycles.

National Center for Atmospheric Research, Atmospheric Chemistry Division

— Postdoctoral fellow and Research Scientist, 1984-1990; work on transport
parameterizations, modeling of oxidant chemistry, and field observations.

Research Assistant, Associate, and Lecturer, the Colorado State University, wrote and
published the Zimmerman et al. (1978) publication stressing the large chemical effect
of isoprene on the environment. Taught introductory graduate-level atmospheric
thermodynamics on short notice.

Washington State University, College of Engineering, Junior Meteorologist, 1976-1977—
analytic, statistical, and simulation work on biogenic emissions of isoprene, ethylene,
and regional pollutant organics in the rural Midwest, with Rei Rasmussen, Pat
Zimmerman, and others. A mind-expanding short job.

University of Washington, 1972-1975, Atmospheric Sciences, Research Assistant and
Teaching Assistant. Considerable teaching experience in interpreting introductory
undergraduate meteorology.

United States Peace Corps, Malaysia, 1969-1971. High school science teacher, Raub,
Pahang. Used meteorological ideas to make physics relevant. Initial interest in
tropical meteorology.

Honors, Science Teams, Scientific Societies

— Annual Invited Lecturer at U.C. Berkeley.

— Science Teams: NASA Global Modeling Initiative, Global Tropospheric Experiment
— NASA Professional Development Program at NASA Headquarters, 2000-2001.

— American Geophysical Union, American Meteorological Society

— Assistant Editor, Atmospheric Environment, 1992-2000.

Recent Presentations

International Union of Geodesy and Geophysics, “Lightning And Other Influences on
Tropical Empirical Studies of Covariation and Mechanism.” Sapporo, Japan, July 7,
2003.

Goddard Space Flight Center, “Mechanisms of Intraseasonal Variation of Tropospheric
Ozone: Field /Forest Burning, Lightning, and South Asian (read: INDOEX ?)
Influences,” August 14, 2003



Aura Satellite Science Team Meeting, Pasadena, CA: “Convective Lofting Links Indian
Ocean Air Pollution to Paradoxical South Atlantic Ozone Maxima; Challenges of
TOMS Tropospheric O3 Interpretation for Daily Mapping,” October 1, 2003

Berkeley Symposium

American Geophysical Union, Fall Meeting: ”Convective Lofting Links Indian Ocean
Air Pollution to “Paradoxical” South Atlantic Ozone Maxima, December 5, 2003

University of Kwazulu-Natal: “The Photochemistry of Ozone” and “Pollution Plume
Transport of Ozone 1,000 to 10,000 km” January 26 and 28, 2004

University of Witwatersrand, “A Central Role for South and Central Africa in Global
Pollutant Transport” January 30, 2004.
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aircraft, submitted to |. Geophysical Res., 2000.
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carbon monoxide in soils: A global model analysis of spatial and seasonal
variation,. Chemosphere, 33, 1175-1193, 1996.
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2705-2708, 1994.
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Chatfield, R.B., Ephemeral Biogenic emissions and the earth's radiative and
oxidative environment, in Scientists on Gaia, MIT Press, ed. Stephen
Schneider, 1991
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Ozone in the Atmosphere, eds., R.D Bojkov and P. Fabian, A. Deepalk,
1989.
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371-380, 1988.
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Undergraduate Textbook Contributions

Chatfield, R.B., “Atmospheric Composition and Structure,” Earth System Science:
Processes and Issues, ed., G. Ernst, Cambridge University Press, 2000.

Chatfield, R.B., “Atmospheric Motions and the Greenhouse Effect,” Earth System
Science: Processes and Issues, ed., G. Ernst, Cambridge University Press,
2000.

Significant Reports, Theses and Semi-Reviewed Work

Acid Deposition Modeling Project, Development of Acid Deposition Models:
"Clouds" and "Model Resolution", with A. Thompson and H.-M. Hsu, in
Regional Acid Deposition: Models and Physical Processes, NCAR
Technical Note NCAR/TN-214+STR, 1983.

Chatfield, R.B., Remote tropospheric SO,: Cloud transport of reactive sulfur
emissions, Ph.D. dissertation, Colorado State University, published as
Cooperative Thesis No. 70, National Center for Atmospheric Research,
Boulder, CO 80307, U.S.A., 1982.

Rasmussen, R.A., R.B. Chatfield, and M.W. Holdren, Hydrocarbon and oxidant
chemistries observed at a site near St. Louis, Final Report to the EPA, No.
68-02-2254, 1976.

Rasmussen, R.A., R.B. Chatfield, and M.W. Holdren, Hydrocarbon levels
observed in a midwest rural open—forested area, report to the
Coordinating Research Council, Contract CAPRAC-11, 1976.

Chatfield, R.B., Tropospheric ozone: New estimates of the background and its
variability, Master's Thesis, University of Washington, 1976.







